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THREE IMPORTANT ITEMS 



CAS STRAINER 

t 

No. S-70 

New aluminum strainer 
2” wide, 7" overall, 3-8" 
inlet and outlet, wt. 
1 1-2 lbs., price $8.75. 
All metal gas lines with 
all connections ready to 
put on J.N.4-Ds. Price 
$3.00 ea. 


A few other important items we carry in stoc\ 
Helmets and flying clothing; 3-64" three ply 
birch-sheets 40" x 48"; steel tubing all sizes; 
sheet steel and tank metal; fabric and made 
up covers; Titanine dopes and varnish; Good- 
year aircraft hose; Grommets; Spark plug 


Write for our Sales Bulletins 

Johnson Airplane and Supply Co. 


DAYTON — OHIO 


Sale of Navy Surplus by Public Auction 

AT THE 

NAVAL TRAINING STATION GREAT LAKES. ILL. 

AT 

10 A.M. (Central Standard Time) 20 MAY 1925 


The following material will he offered: 


1 7 Liberty Airplane Engines 
90 Airplane Engines. Curtiss. Sturtevant, 
1 00 Liberty Airplane Engine Crank Cases 
169 Liberty Airplane Engine Crank Cases 
101 Liberty Airplane Engine Crank Shafts 

Also Other 

347 School desks with seats attached 
29 Filing Cabinets and Cases 
5 Automobiles. 5 motor trucks, I ambulance. 2 
I Locomotive (Baldwin) and 7 gondola cars 
Boat and Ship Fittings 
Hardware, Hand and Machine Tools 
Galley Equipment, including 1 2 coffee urns 
( 1 0 to 100 gallon capacity) 



Supply Officer, Navel Train 

CENTRAL 


NAVY YARD 


Hall-Scott. Gnome. LeRhone. Wright, Orlo, etc. 
(finished) 

(unfinished) 

3 Kite Balloons 
Aeronautical Material 

138 Desks. 21 tables and 660 chairs 

motor busses ( 1 0 passenger) and 29 motorcycles 
Hospital Furniture and Equipment 
• Electrical and Radio Material 

Pipe Fittings 

Many Other Items 
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Aeroplane Works — PANDER 


THE HAGUE (HOLLAND) 



The “Pander” Single Seater with 25 Hp. Anzani Engine 

THE BEST LIGHT-PLANE IN THE WORLD. 

PRICE $2200. — COMPLETELY EQUIPPED: F.O.B. ROTTERDAM 
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SPEED WITH SAFETY 



IN 1924 THE 

Curtiss Exhibition Company 

Flew over 100,000 Miles 

Carried over 3,500 Passengers 
Trained 52 Student Pilots 

WITHOUT ACCIDENT 

THIS RECORD WAS MADE POSSIBLE BECAUSE OF 

Good Equipment, Competent Personnel, Careful Inspection 


Among our satisfied clients are: 

New York Times, New York Tribune, New York World, New York 
American, New York Evening Graphic, Boston Post, P. & A. Photos, 
International News Reel, United News Pictures, N. E. A. Service, Wide 
World Photos, Pathe News, Fox News, Famous Players, Fairchild Aerial 
Camera Corp., Underwood and Underwood, Hamilton Maxwell, Inc. 

We are offering our 10 hour flying course 
for 1925 at greatly reduced rates. 

Write for Booklet 

Curtiss Exhibition Company 

GARDEN CITY, N. Y., DRAWER B. 
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Exploring Airplanes 

T il K year 1925 bids fair to be the year in which airplanes 
become recognized as essential exploration aids. There 
is a paily in the Brazilian jungle at the present time that has 
been using a tlyingboat. The McMillan expedition will take 
three machines into the Arctic. 

In both the Rice and McMillan expeditions airplanes are 
used principally for aerial mapping. This enables previously 
unknown territory to be accurately mapped by explorers, the 
first time it is covered. This is in great contradistinction to 
previous similar expeditions. Everyone remembers the ex- 
citement caused by a slight error on a sketch made during 
one of the Roosevelt expeditions, a river apparently running 
uphill, in the Arctic, Crocker Land has been a subject of 
debate for several decades because all sketch maps differ as 
to its location and no one has been able to reach the place 
where it is supposed to be. 

A sporting element as well as exploration will enter the 
Arctic aircraft plans this year. A blimp and two flyiugboats 
are in the race to be the first to fly to the pole. This cannot 
be classed as pure exploration, although the collection of data 
seems to be a secondary consideration with both parties. 

It is to be hoped that the McMillan-Navy expedition will 
not be drawn into this contest, as this would undoubtedly 
seriously detract from their value in exploring Axel Heiberg 
and Crocker Land. John L. Reinartz, the radio operator, will 

day, via short wave lengths. This will keep the expedition 
before the world without the aid of spectacular stunts. The 
object of the McMillan-Navy expedition is scientific explora- 
tion and not a test of aircraft. 


Airship Moorings 

I T is only a little over a year since the U. S. Navy airship 
Shenandoah broke away from its mooring mast. We now 
have the similar case of the British R-33. Although the de- 
tailed causes of this last breakaway are still lacking, it is 
perhaps worth while trying to find some feature of the present 
system of mooring to a mast, which might be fundamentally 


dent The impression received by the public has apparently 
been colored largely by the dramatic nature of these two 
episodes. In both cases the airship broke away in a terrific 
storm which did great damage to shipping and other property. 
In each case although badly damaged, the commander and 
crew of the airship made a gallant fight against great odds 
and brought the airship safely home again under its own 
power. This has naturally created a feeling of general respect 
for the airworthiness of the airships themselves, with a cor- 
responding tendency to consider the mooring mast as yet 
not fully perfected. 


From a technical standpoint however, the conclusion should 
seem to be exactly the opposite. In each case the breakaway 
occurred in a wind of very high velocity. It must also be 
admitted that the ship was designed to be able to stand 
considerably more strain, providing it was beadon resistance. 
Unfortunately this is not the criterion for rigidity or sta- 
bility in mooring at present. The fundamental trouble is 
that the center of pressure for small angles of yaw on an 
airship of this type is considerably in advance of the nose 
In other words, paradoxical as it may seem, when the wind, 
strikes the side at a small angle, the point of application of 
the resultant force is not on the ship at all, but a certain, 
distance ahead of it. The result is, that even when moored, 
to the tip of tho nose, the ship will still not lie back, bnt 
keeps trying to yaw to one side or the other. 

The difficulty is much increased by high winds which bring 
greater gustiness, thus adding the effect of inertia to the 
already inherent instability of the airship itself. Add to this 
the fact that these side forces in yaw are far greater in magni- 
tude than the headon resistance and the fundamental cause of 
these breakaways is at once apparent, no matter what the 
direct detailed causes may have been. Recent aerodynamic 
developments show that it is possible, by proper attention 
to the details of airship design, to move the center of pressure 
not only well behind the nose of the airship, but almost back 
to its own center of gravity This should be of very great 
help in mooring such craft safely in tho open in all kinds of 
weather. 


“Beware — Government Flying Field” 

S IGNS with the above warning will probably bo the next 
step in the government cooperation with commercial avi- 
ation. The new rules for War Department flying fields, 
printed elsewhere in this issue, will startle the owners of 
private aircraft. They say plainly: If you operate an air- 
plane for profit, you must not, under any circumstance:, 
approach a government field. If you are a private owner 
and want to visit an Air Service Field occasionally, you must 
secure the permission of tho commanding officef, assure him 
that your plane is housed iu a privately owned hangar and 
that no assistance will be asked by yon as to maintenance, 
repair or operation — and then furnish a bond for $5,000 to 
protect the government against damage to property. 

Such regulations are not only absurd but are almost Prus- 
sian in their severity. They can only be the result of mors 
“arm chair direction.” Protests against barring fliers from 
the flying fields of the Government that are paid for and 
supported by public money should be addressed to the Secre- 
tary of War. If you feel that these rules are improper and 
will tend to retard flying, write and say so. 
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International Air Transportation 


By LADISLAS D'ORCY 


Among: the numerous nir lines which connect the principal 
cities of Europe with one another there is one which stands 
out from the rest, not only by reason of its far flung services, 
but also because it represents an interesting solution of inter- 
national air navigation. This company, the* International 
Airways (Compagnie Internationale de Navigation Aerienne) 
or “C.I.D.N.A.,” was formed in April, 1920, under the name 
of Franco- Rumanian Airways, for the purpose of establishing 

tries "of the” Little Entente ( Czechoslovakia, ° Poland and 
Rumania). Its sponsor was M. Aristide Blank, a Rumanian 
banker, who furnished almost the entire initial capital of the 
company, which was 3,000,000 francs (at par value). Gen- 
eral Duval, who had been chief of air service at French 
General Headquarters during the latter part of the War of 
1914-18, was elected president of the company in view of his 
' a aeronautics. 


, negotiations 


ally put in r 




Political Negotiations 

Even before the company had been forme , 
were started with the countries of the Little Ent. 
view to obtaining from them government assistance in the 
form of subsidies and exclusive postal contracts for the ser- 
vices projected. This was successfully accomplished, thanks 
largely to the strong political support the company received 
in these negotiations from the French government. The latter 
also granted the C.I.D.N.A. a large subsidy and by the end of 
1920 the first airway service started between Paris, Strasbourg 
and Prague, the capital of Czechoslovakia, a distance of 550 
mi. The following year this line was extended to Warsaw 
(Poland), which increased its length to 900 mi., and small 
service stations were created at the four airports of call. 

In consideration of the political difficulties the C.I.D.N.A. 
later experienced in operating this service, it is well to state 
at the ontset that about two-fifths of the direct air route 
from Paris to Warsaw lends over German territory: 250 mi. 
between Strasbourg and Prague, and 120 mi, between Prague 
and Warsaw. No regular port of call in German territory 
was scheduled for this service, but the company’s planes 
often landed for fuel at Nuremberg and at Breslau. Under 
the terms of the Treaty of Versailles Allied civil aircraft had 
the right to land anywhere in Germany without previous 
permission of that country and without reciprocal treatment 
on the part of the Allies until Jan 1, 1923, at which date 
Germany regained the sovereignty over her air space. It 
seems almost incredible that at the time when the Paris- 
Warsaw service was started nobody should have stopped to 
think that Germany would use this clause as a powerful lever 
for obtaining better terms in the so-called “discrimination 
rules” whereby German civil aircraft are distinguished from 
military — yet such was the case. Without having any agree- 
ment with the German government for insuring the future of 
its plans, the C.I.D.N.A. just went ahead with them, while 
Germany sat back and watched the calendar for the date when 
it could with impunity throw the monkey wrench into the 
machinery of international air transport from which it was 

Airway Doubled 

In 1922 the C.I.D.N.A. moro than doubled the length of 
its air services by establishing a branch line from Prague via 
Vienna, Budapest and Bucharest, to Constantinople. The 
total personnel of pilots, mechanics, engineers, station super- 
intendents, etc. now numbered 380 and the fleet of the com- 
pany comprised 84 airplanes as against 57 for the previous 
year. The flying equipment was considerably improved by 
the purchase of higher powered ships, such as the Bldriot- 
Spad type 66, with 400 hp. Lorraine engine, while the lower 
powered Salmson and Potez IX ships, with which the service 
started and which were converted war machines, were gradu- 
Large repair depots were organized at 


e German 


- by Great 


1923 started with a warning from 

that Allied civil aircraft would ha: 

from it special permission to fly over German t , rritory anil 
that those not observing this ruling would be confi-i-nted. The 
C.I.D.N.A. decided to disregard this warning anil to continue 
its services, acting therein as directed by the French govern- 
ment, which contended that Germany could not. under the 
terms of the peace treaty discriminate between Allied and 
other foreign civil aircraft. (By that time various Dutch, 
Scandinavian and Swiss air lines were running services info 
Germany, and before the end of the year a Brili-ii company, 
the Imperial Airways, joined the lot.) However German* 
stand was supported on the Council of Ambassad, 

Britain which naturally was not at all anxious to 
mercial rival which through a series of agri 
practically obtained a monopoly of the best aerin 
to the Near East. And so Germany stood pat am 
one after the other, fourteen ships of the C.I.D.N.A. which 
suffered forced landings in German territory during 1923. 
To make matters still more unpleasant for the company, the 
German civil air authorities discontinued issuing weather fore- 
casts for this route, which made the operation of airplane! 
often very hazardous. 

Turkey 

At the other end of the line, at Constantinople, Hie political 
sky was pretty dark too. Having, after the Treaty of Lau- 
sanne, been put in possession of the airport of Sail Stefano. 


mitted to operate , . 

It is greatly to the credit of the C.I.D.N.A. that in the 
these difficulties it not only did not get dis- 
“ ” ” itinued to carry out its plans 
apital of Yougoslnvia, was in- 
i the Paris-Bucharest ” 
lpletely e 


methodically • 
During 1923, Belgrade, the . 
eluded as a stopping point i 




night flying. The latter service, which was officially 
rated in September of that year, was the first 
function anywhere in the world on a regular s 


central 400 hp. Lorraine engir 

engines in the wings. Eight pnssengers can be accommodated 
in a spacious cabin lighted by electricity and special holds 
are provided for band baggage and mails. The operation of 
these ships has proved entirely successful, and the record of 
safety they are building up is gradually overcoming the re- 
luctance of the traveling public to fly by night. 

When the C.I.D.N.A. resumed its services in 1924— the 
company does not operate between Nov. 15 and March li- 
the German ban against French civil aircraft not only con- 
tinued to be in force but it was even extended to inaode 
British aircraft, which, during the previous year had bees 
given preferential treatment for political reasons. As a re- 
sult the Imperial Airways decided to suspend their London- 
Berlin service; but the C.I.D.N.A., with the approval of the 
French government, continued to fly over Germany. 

This taboo incidentally furnished the company with sow 
excellent publicity, for at the close of the flying season only 
one ship had had a forced landing out of 470 flights read* 
over forbidden territory. The excellence of the equrpmen 
’ ' •’ thus strikingly demon- 


strated under particularly trying circumstances which Ger- 
many hoped would play havoc with the company’s commercial 
reputation. The ncrwous_ strain on the pilots charged v “ “ 
responsibility of s 
airport can, howe.w, — 

Traffic 

traffic, which progressed with leaps arrd bounds, particularly 
between Paris, Prague and Vienna. Whereas in 1922 the 
eomp. i’.v’s planes were rarely more than half loaded, in 1923 
and 1 - 1 the ships not only always took off with full loads, 
but the company had to refuse for luck of cargo space as 
much ns three-fifths the freight it was offered at the various 
airports. 

Th.- following table shows the development of the com- 



Durmg 1924 the difficulties with Turkey were straightened 
out, ti:? service to Constantinople was resumed, and a demon- 
stration service from there to Angora, the present Turkish 
capital, was undertaken by the C.I.D.N.A. for three months. 
Meanwhile a German concern, the Jnnkers Airways, had also 
bid for the Angora extension. And now a truly Oriental 
interlude occurred. It appears that the French and the 
German company each worked different “leads” in the 
Turkish government and that -each obtained definite promises 
that it would get the concession to carry mails, passengers 
and freight. When the rival firms finally discovered the 
true situation, the Turkish government elegantly extricated 
itself from any obligation by telling tile two bidders 
to go ahead and rnn a competitive experimental service 
between Constantinople and Angora for three months, after 
which an award would be made on sheer merit. The 
Junkers Airways did not seem to relish this solution, for they 
withdrew from the scene, but the C.I.D.N.A. did os the gov- 
ernment suggested. For three months its ships flew regularly 
between the old and the new capitals of Turkey, though the 
ground organization was chiefly notable for its absence. But 
when the trial period had elapsed, the C.I.D.N.A. still did 
not get the concession, for now tile Turkish government made 
the award conditional upon the contractor installing an air- 
plane factory with all the technical personnel required for 
producing airplanes of original designs. 

New Organization 

However unexpected this stipulation, which obvionsly 
favored the Junkers Airways because of their close connec- 
tion with the Junkers airplane manufacturing company, the 
men back of the C.I.D.N.A. — financiers, steamship men and 
big traders — refused to be baffled. Instead they organized 
within a very short time a general aircraft agency to act as 
an intermediary between the French aircraft industry and the 
foreign aviation world. This agency will handle all questions 
pertaining to sales, publicity, demonstration of aircraft in 
foreign countries, organization of aircraft factories, supply 
of raw materials, etc. As the C.I.D.N.A. has agents in all 
the cities where its planes call, who are in close touch with 
local aeronautic affairs, it will be seen that this scheme starts 
under extremely favorable auspices. 

The reason why the favors of the Turkish government are 
sought so strenuously by both the C.I.D.N.A. and the Junkers 
Airways is that the only commercially feasible air route from 
Europe to India, -China and Japan, leads through Constanti- 
nople across Turkey and Mesopotamia. Owing to its varions 
agreements with the countries of the Little Entente as well 
as w-ith Austria, Hungary and Bulgaria, the C.I.D.N.A. is 
very strongly entrenched, politically and econonmically, on the 
route from Paris to Constantinople. For a long time the 
Brit i 1 air interests have attempted to shake this hold by 
propu ing to establish an alternative route to the East, but 
nothing has come of these schemes and now it is announced 


615 

that the C.I.D.N.A. and the Imperial Airways have come to 
a tentative agreement as to the fnture operation of the great 
Europe to Asia airway Under this plan the C.I.D.N.A. will 
run the service from Paris as far as Bagdad, while the Im- 
perial Airways will operate from there on to India and 



>f this 


Franeo-British airways and get & share of the coming air 
borne trade before the best opportunities are gone. Turkey 
and Persia are the countries on which they concentrate all 
their effort at the present time. The Junkers Airways— whose 
activities can be said to extend over the entire “flyable” 
world — are now reported as organizing an airway through 
their Russian branch which will lead right across Persia, 
from the Caspian Sea to the Indian frontier. 

K.L.M. 


Last, but not 1 
diieh is backed 

between Holland and the Dutch East Indie 
of which was brilliantly demonstrated by Van de Hoop’ 


"K.L.M.” or Royal Dutch Air Line, 
important Dutch banking and exporting 

' ity 


flight from Amsterdam to Batavia. 

It will be seen from 
from Europe to the 
thongh present rival rii 
That such a service will have to be essentially international 
in order to accomplish the best results for all concerned seems 
to be accepted by an ever growing number of students of the 
problem. How sui h a service can be made international and 
yet remain under the financial and technical control of the 
country which is primarily responsible for its organization 
is, on the other hand, a problem which baffles many a good 
mind. The Germans are fostering operating combines or 
anions of small national companies which are partly financed 
by German capital and are entirely equipped with German 
material, but which operate under their own national colors 
though in conjunction with the parent organization. 

On the other hand the French system, ns exemplified by 
the C.I.D.N.A., tends toward the creation of a strong national 
company in which the minority of the capital stock is held 
by nationals of the countries into which the company operates. 
From the viewpoint of the organizing company this system has 
the great advantage of giving it not only absolute control but 
unity of control as well — which the German operating com- 
bine lacks; but from the standpoint of the foreign minority 
stockholder it has the drawback of preventing the develop- 
ment of national air transport companies in the small, “col- 
laborating” countries. The latter consideration is not merely 
one of nationalistic pride, for with the development of com- 
mercial air services their importance as reservoirs for war 
emergencies cannot help but grow. 

In this connection it is of interest to note that when the 



C.I.D.N.A. recently received an accretion of Cs 
capital— which determined the change of the 
name — the company had to guarantee employment 
number of Czechoslovak pilots and mechanics. To male tms 
clause operative, the French Parliament had to amend the air 
navigation law under which the entire flying personnel of 
French airway companies must be of French nationality. 
The amended text provides that a company drawing sub- 
sidies from a foreign country may employ nationals of the 
nong its flying personnel. Whether this means that 
>slovak pilot may command a French aircraft remains 
to be seen. If so, it would indicate a departure from the 
marine practice incorporated in the International Air Con- 
vention under which the pilot in charge of an aircraft must 
be of the same nationality as the aircraft. It is possible, 
however, that the C.I.D.N.A. will surmount this difficulty by 
employing foreign pilots for test work only. 

In the case of Cezchoslovakia or Poland this question is 
really of secondary importance, for these countries are allies 
of France. With Russia, which is now negotiating with the 
C.I.D.N.A. for an extension of the Paris-Pragne-Warsaw ser- 
vice to Moscow, the proposition would be more delicate, as 
may well be imagined 

This year, for the first time, the C.I.DJf.A. will not fly over 
Germany, as nnder the peace treaty France can no longer 
claim the most favored nation treatment which was the legal 
basis of doing so up to the first of the year. Instead the 
services to Warsaw and Constantinople will be run via Bale, 
Zurich and Innsbruck, as shown in the accompanying map, 
an til the tangle of Franco-German air relations is straight- 


French Cross-Country Meet 


The New Packard Aircraft Engines 


Detailed Description of the Latest Aircraft Engines Produced 
By the Packard Motor Car Co. 
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arrangement of four valves feeding from a common port will 
be noted. The advantages of this arrangement are that large 
and free passages are permitted and the easting is simplified 
due to the absence of intermediate walls. 

A single camshaft is supported in seven cast duralumin 
bearings bolted to the top of the valve housing and this cam- 
shaft is provided with twelve cams, each cam operating a pair 
of valves through the medium of a cam follower working in 

a flat milled surface on the side of the camshaft bearing. 
The cam followers are positively lubricated from the adja- 
cent camshaft bearing and the exhaust cam followers are also 
utilized as pumps to force oil through the exhaust valves for 
cooling purposes. This feature of the design is shown dia- 
grammatically in fig. 5 and the method of circulating the 
oil through the valves is described as follows. 

Valve Cooling 



Valve Springs 

valve spring construction. Instead of the conventional air- 
craft arrangement of double concentric valve springs a series 
of small diameter piano wire springs is arranged in planetary 
fashion around the valve stein guide. In the model 1500 
engine there are seven of these springs to each valve, and in 
the model 2500 engine there are ten springs to each valve. 
The individual valve springs are located over tubular guides 
welded to a lower fixed washer and the upper ends of the 

This valve spring construction has been used for several 
years with perfect results on Packard mnrine racing engines 

spring breakage at extremely high speeds. The reason for 
this preferred construction is not due, ns might be thought, 
to the extra factor or safety resulting from the use of a 
multiplicity of springs, but is due to the fact that in the small 
diameter springs the natural period of vibration is very much 
higher than in the conventional type of valve spring so that 
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forked am 

ticulateil 1 
the big cis 
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ranksliafts in both engines follow 
practice and are noteworthy for their rigidity, the 
umals of the two engines measuring 3 in. and 3‘/ z in. 
et i respectively, and the crankpins are 2y 2 in. and 
in diameter respectively. 

n .im journals and crankpins are bored out with large 
ul the crankpins are plugged to provide an oil reser- 
■ ! a ding oil to the crankpin journals. These reser- 
c i ve oil from the adjacent main bearings by means 
tabes pressed into the crankshaft at an angle and 
p Ith the main bearing metering grooves at one end 
i r; nkpin bore at the other. The main bearing meter - 
l - are located entirely in the upper half of the 
igs and extending the whole 180 deg. around their 

iceting rods of the model 1500 engine are of the 
plain type fitted with Sumet bronze bearings, and 
ing rods of the model 2500 engine are of the ar- 
■pe fitted with babbitt bearings applied directly to 
i of the rod. The piston pin bushings in the eon- 
-■ of both engines are of phosphor bronze and the 
-ial is used in the link pin bushings of the larger 
ic link pins of the model 2500 engine are retained 
i a tapered draw bolt passing through a boss on 


e slipper type. They 


2500 piston is 6% in. in diameter, 3 15/16 in. long and weighs 
4.47 lb. for the bare piston. The lengths of these new pistons 
were established after a series of tests were made in which 
the length of the skirt was gradually diminished. 

6 and is worthy of note firstly, for its simplicity, there being 
the minimum number of gears employed, secondly, for the 
integral construction of shaft and gear wli 


«nd thirdly, f< 
dependability 






< thro 


the utmost extc 


r which effected ii 


while preserving 
implished by grouping the 


weight savings. All fuel, . 
bined into a single unit whic 
the model 1500 and 2500 eng 
an Oldham coupling from a 
bearing cap. This shaft car 
upper end which meshes w: 
extension of the crankshaft. 

The rear end view of the model 2500 engine s 
7 brings out the simplicity of the accessory dri\ 
compared with previous types of aircraft engin 
-n * = • •• •„ the 


sed interchangeably on both 
This unit is driven through 
shaft journaled in the rear 
in integral bevel gear at its 
bevel gear mounted on an 


i in fig. 
and the 

s projecting to the rear of the 
1 be appreciated by those having had maintenance 
with aircraft engines which have been installed in 
position against the firewall or front bulkhead of 
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the second the fad pump and the third the oil pressure pump. 
The whole pump unit is quite compact and weighs only 16 
lb. including in its assembly the oil strainer and oil pressure 
relief valve. 

The camshaft center drive shaft is also formed with its gears 
integral and is continued through the top of the crankcase 
to drive the special magneto by means of a laminated spring 
coupling. This magneto is based on a principle invented 
by Packard engineers and developed by the Splitdorf Com- 
pany and may be briefly described as a single mechanical 
instrument with all electrical parts duplicated and indepen- 
dent throughout. That is to say, there are only one set of 
magnets, one set of pole pieces, one rotor, one driving shaft, 
one coupling, one cam and one set of rotor bearings. 

Electrical System 

On the other hand, there are two primary and secondary 
coils, two condensers, two interrupter arms, and two sets 
of contacts ns well ns double external binding posts leading 
to the two separate distributors, either one of which will 
fire all twelve cylinders and each having its separate drive 
from one of the camshafts. The magneto employs but one 
magnetic circuit and the two electrical circuits are indepen- 
dent of one another throughout. The induction effect between 
the two primary windings is substantially eliminated through 
the use of an impedance coil in the switch to ground circuit. 
This instrument differs radically from the two-spark magneto 
used formerly to a considerable extent. In the older type 
it was customary to utilise both ends of the secondary wind- 
ing, the high tension circuit being to one spark plug to 
ground and from ground back through the other spark plug. 
In this type of magneto practically any electrical failure 
resulted in both sets of sparks being simultaneously affected 
whereas in the new magneto the two electrical systems are 
completely isolated from one another and should one system 
fail it will not appreciably affect the operation of the other. 

Timing of both the magneto and distributors has been fa- 
cilitated in these new engines by specially developed mount- 
ings, the magneto being furnished with a slotted flange at the 
driving end, accurate timing being accomplished by swinging 
the magneto bodily on this mounting, two 5/16 in. nuts serv- 
ing to lock the magneto in its desired position. Similarly, 
the distributors can be bodily rotated by loosening a clamp 
bolt, the final adjustment being made with the assistance of 
an inspection opening located over No. 1 loft cylinder 
terminal. 

Interchangeable Systems 

A recently developed advantage in connection with this 
ignition system lies in the fact that a generator can be sub- 
stituted for the magneto and by providing a suitable contact 
breaker on the end of the generator shaft, it is possible to 
secure battery ignition to replace the magneto ignition where 
desirable without any changes to the engine itself and with 
no changes to the wiring between the distributors and spark 
plugs, it being understood that the same distributors are used 
regardless of whether magneto or battery ignition is em- 
ployed. 

As a result of this interchangeable ignition arrangement 
engines used in planes having little electrieal demands can 
be equipped with magnetos and those used in planes requiring 
considerable electric current, for wireless, lighting, etc., can 
bo supplied with battery ignition. The result is that the 
weight of the engine for each service will be kept to the 
minimum and an engine can be transformed from one service 
to another very easily. 

Although both the 500 and the 800 hp. engines were origi- 
nally intended for direct drive service, both have been built 
for use with gears, the gear reduction forming a separate 
unit bolted to a special crankcase flange. 

The gear reductions have been designed and built by the 
Allison Engineering Company of Indianapolis. They are of 
the spur gear single reduction typo and are entirely self- 
contained. A noteworthy feature is the employment of a 
shock-absorbing drive between the crankshaft and the pinion 
that has proved very successful in eliminating the gear trouble 
resulting from impact loading. Fig. 7 shows a side view of 


the 800 hp. geared engine. These gear reductions give a two- 
to-one reduction to the propeller shaft that has been found 
to be particularly desirable for load-carrying airplanes of 
moderate speed. 

In addition to providing improved propeller efficiency, fine 
geared engines lend themselves particularly well to a stnan. 
line installation; and, in this manner, improved propeller rtfi. 
ciency and decreased resistance combine to offer important 
advantages in airplane performance. 

The 500 hp. engine has also been built in the inverted type 
and, as mentioned previously, an inverted engine has many 
advantages for aircraft use. It is entirely possible that the 
future will see the inverted engine as one of ti e standard 
types. A side view and a rear end view of the invt rted model 
1500 engine is shown in fig. 7. 

An inverted engine when used in airplanes, po mosses four 
major advantages. First, in the usual type of single-engine 
tractor airplane, the pilot's vision straight ahead seriondv 
obscured by the cylinders and cowling of either : V-tvpe or 
a large radial-type engine. He is practically « impelled to 
swing the airplane from its true course to obtain n view along 
the normal line of flight. It is unthinkable that poor vision 
dead ahead, such as this, will be tolerated when t ! ■ air is as 
full of airplanes os we expect it to bo in the tuiure. Col- 
lisions in the air, even today, ore far more nun rous than 
wonld be the case if poor visibility conditions did not exist. 
With an inverted engine, as shown in fig. 14, tin- cowling in 
front of the pilot can be made to slope to meet the line of 
the propeller hub spinner; in this way, favorable vision can 
be secured. 

High Thrust Line 


The second major advantage of the inverted engi 
in the high center of thrust that ensures better flying qi 
in that it offsets the tendency of the airplane to climl 
full power is on. The additional propeller tip clean 
also desirable from a consideration of taxiing over roogi 
ground and, in some cases, removes the limitation on the 
diameter of the propeller that would otherwise exist. 

A third point in favor of the inverted engine is 
cessibility to a mechanic working on the ground. If the 
engine mounting is properly designed and the cowling suit- 
ably arranged, the engine can be readily worked on from t' 
ground without the necessity for stepladders and other equi 
ment. Furthermore, the crankcase covers can_ be rumor 
and the bearings examined, should this be desirable. 

The fourth point in favor of the inverted engine has i 
gard to the location of the carburetors that, in many insti 
lations, will allow gravity fuel feed and will avoid the use 
complicated piping and pumping arrangements. The fire 
risk is also diminished to a certain extent with this arm 
ment, for gasoline leaks are confined to the extreme hot 
of the installation, and covering the whole exterior of 
engine with gasoline, as is normally the case, is not possi 


Farman Wins Solex Prize 

The French Solex company which manufacture, carbortton 
offered a prise of fifty thousand francs for the first man to 
fly from Paris to Rouen on less than 3 kg. of gasoline Tit 
distance between these two points is approximately 100 ha 
and it was thought that there wonld be no competitore for 
the prize. However, Maurice Drouhin, a pilot lor the Fe- 
rn an -firm, decided to attempt the flight. The machine osd 
was the Farman monoplane of the same type which won t» 
light plane tour around France last year. The machine « 
fitted with a 3 eyl. 12/10 hp. Salmson motor. The flight *» 
made on an extremely gusty day and according to the pilot 
was more of a proof of the maneuverability and flying q"* 1 ' 
ties of the ship than of its gasoline consumption. Most of th 
flight was made at about 300 ft. but at times Prouhin to* 
advantage of rising currents and was wafted up to 1000 ft 
The time for the 100 km. was 1 hr. 20 min. and the gssota 
consumption 2.923 kg. so that approximately 02 mi ™ 
made to the gallon. This is considerably short of the rewi® 
established at Lympne but none the less the flight was*"* 
worthy one considering the weather conditions. 


Stability and Controllability of Airplanes 

Part VI. Effect of Combined Roll and Yaw 
By B. V. KORVIN-KROUKOVSKY 


s extent its action is s imi lar b 


s sufficiently simple and direct 
. The rodder controls the yaw 
o the action of rud- 
ders ■ -ongoing vessels and in Ugh ter- til ail-air craft. Con- 
trary ■ these vessels, however, the yaw of the airplane does 
not ! 1 -sarily produce a turn, which usually requires proper 
coorf .lion of elevator, aileron and rudder controls. The 
behnv: - of an airplane under the action of rudder and rc- 
sultiri : yaw depends largely on the degree of stability in roll 
it po- ses, as we will show later. 

As e elevators must bo always considered in connection 
with ' i r effect on the stabilizer, so the rudder must be con- 
sider. 1 ; ugether with its effect on the vertical fin- The total 
contra rig effeot of the fin-rudder surface, is obtained by 
virtual . changing the camber, as well as the angle 
cidenci of such a surface, and is much more prmn»n, 
tie CIO ct of an individual rudder for the s 
the piiol. To obtain the best efficiency of the fin-rudder 
combination, the rudder must form the trailing edge of the 
fin and must not project beyond its tip. Rudders with over- 
hangs - or horn balance projecting above the fins were exten- 
sively used, but the modern tendency, as demonstrated by the 
Dougins World Cruiser and the ’ " ‘ 

COsli. 

the effort required to operate the rudder 
does not justify balancing it. The overhanging ball 
often provided in the past just as a means of increasing the 
rudder urea, and supposedly its effectiveness, as designers 
always cem to experience difficulty in the location and ar- 


larger controlling effect t. 


rudder 


It is difficult to state the best 


proportion 
, is the rud- 
11 controlling 


ually gives the lei . . 

surfaces, and great variation of its proportions 
in practice. The rudder is usually hinged partly to the fin 
and partly to the fuselage. If the latter has sufficiently fair 
shape, end is gradually narrowed toward the thickness of 
the rudder, as it should, it must be considered also as fin area. 
We would recommend that instead of areas, the chords of the 
fin and rudder be considered, and tire chord of the fin is made 
from V/n to 2 times the chord of the adjoining rudder. In 
the ease of an outrigger tail or a fuselage with a horizontal 
knife edge stern, this rule will make the rudder area equal 
to 30 or 40 per cent of the total empennage area. In the 
case of the airplane with a very deep fuselage, the latter 
will replace part of the fin, and the rudder area will form 
a larger percentage of the vertical empennage area, probably 
not over one half of it. In justification of the rule proposed 
Move we will call the reader’s attention to Fig. 14, showing 
the arrangement of the vertical tail surfaces on six distinctly 
succc-r i ul airplanes, of which last fonr are praticularly noted 
for their maneuverability. The percentage of rudder to total 
empen ige area as marked in Fig. 14 is estimated from draw- 
' photographs published in different periodicals, but 
1 1 1 y accurate to illustrate the trend of good designs, 
matter of practical observation that every movement 
irplane in yaw makes it roll, and every roll has an 
>i the yaw. The interrelation between the yaw and the 
n airplane is the most important factor in the study 
stability as a whole. It is not the roll or yaw alone 
tool in the control of an airplane, but the combined 
i both. 

' O’ fact of the roll of an airplane bus no influence 
’ aw, but the roll and resulting bank cause a side slip 
■use to which the airplane yaws. We determined the 
■n yaw as the tendency of an airplane to head into 
ive wind. Therefore, if an airplane, very stable in 


is suflk-ie 


of the 
effect 


yaw, begins to roll and consequently side slip, it will turn in 
the direction of the side slip. In other words, it will tend to 
transform any side slip into a correct turn. If the airplane 
is neutral in regard to stability in yaw it will not react to 
roll at all. Such an airplane can side slip until corrected 
by the stability in roll, still retaining its original orientation. 
Thus we see that an airplane nearly neutral with respect to 
stability in yaw will preserve its direction better than an 
airplane very stable in yaw. If the airplane is unstable in 
yaw it will turn its tail in the direction of side slip, thus 
aggravating it, and eventually will cause a loss of forward 
velocity and a tail spin. 



Fig. 14 


The yaw affects the roll in two ways. The first and im- 
mediate effect of the yaw is to move one wing forward end 
the other one backward. This causes an increase of air speed 
and consequently an increase of lift of the wing moved for- 
ward, and a decrease of the air speed and lift of the wing 
moved backward. The evident result is a drop of the wing 
moved backward, or a roll of the airplane in the direction of 
the yaw: yaw to the left makes an airplane roll to the left. 
This effect, being based entirely on the change of the air 
speed of the two wings, is equally effective above and below 
the stalling angle, and in fact is the only means of lateral 
control after stall- The response of the airplane to yaw in 
this respect is directly proportional to square of the spin, 
and is inversely proportional to the air speed. Indeed if the 
angular velocity of yaw is such as to move one wing forward 
with velocity of 2 ft-/sec., while the airplane is flying at the 
rate of 100 ft./sec., the gain in lift is (102/100)’ or 4 per 
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cent. If on tbe other hand the airplane is flying at 50 ft/sec., 
the gain in lift will be (52/50)’ or about 8 per cent. When 
one considers the fact that the damping in yaw decreases 
with the speed, and quicker yawing can thus be affected, the 
value of the rudder for maintaining lateral stability at very 
low air speeds can be readily appreciated. 

For convenience we will refer hereafter to the effect de- 
scribed above, the effect of angular velocity of yaw on the 
roll, as the “first effect" of yaw, as distinguished from “sec- 
oiut effect," resulting from the fact that the airplane is yawed. 
These are by no means accepted terms, and are used hero only 
for brevity in the following discussion of airplane behavior. 

The Second Effect comes from the fact that when the air- 
plane is yawed, its stability in roll tends to adapt itself to 
the yaw, as we showed it while discussing the elements of 
stability in roll. The airplane stable in roll will tend to raise 
the wing on the side of the relative wind, and consequently 
will transform the yaw into the correct turn in the same 
direction. In this case both effects of the yaw act in the same 
direction and invariably make the airplane assume bank and 
eliminate the yaw. Such an airplane can be steered evidently 
by the rudder alone without the use of the ailerons. 

The airplane neutral with respect to stability in roll will 
not respond to it, and may skid or side slip indefinitely. In 
this case there will be no second effect of the yaw, and such 

tircly from the first effect, that of angular velocity of yaw. 
To obtain the benefit of the first effect in practice quick move- 
ment of rudder is usually required, causing quick yaw and 
therefore large difference in velocity of two wing tips. 

An airplane unstable in roll will bank in the opposite 
direction, i.e. will drop the wing on the side of the yaw'. Tlie 
side slip resulting from such a bank will be added to the 
relative wind due to yaw, and will cause the airplane to roll 
still more, and so on until it will capsize. It is evident that 
in this case the rudder cannot be used for control of the 

Model Demonstration 

The idea of combined action of the stability in yaw and in 
roll can be obtained best by studying the behavior of the 
elementary models shown in Fig. 15. Such models were con- 
structed by Bairstow, and were used by him for popular 
demonstration and explanation of lateral stability and insta- 
bility of airplanes as derived from his mathematical reason- 
ing. Sketch A shows a model consisting of one flat sheet of 
mica loaded at the leading edge, without any dihedral, stabi- 
lizer or vertical fins. This model is practically neutral in 
regard to stability in cither roll or yaw, only a very slight 
degree of stability is derived from the movement of the center 
of pressure. If launched in a favorable condition it may 
achieve fair glide, but if disturbed in any way or launched at 
some angle of bank it will side slip to the ground without 
showing any tendency to right itself. 

Sketch B shows the model obtained from A by tbe addition 
of an empennage, particularly a large vertical fin. The model 
is very stable in yaw and is almost neutral in roll. This 
model starts a fair glide, but has a pronounced tendency to 
start tlie turn and to tighten it steadily into a steep spiral. 

the stability in yaw makes the model head in the direction of 
tlie relative wind. Tlie angular velocity of this turn makes the 
outer wing move faster than the inner one and thus increases 
its lift and consequently adds to the roll. In this case initial 
roll causes yaw, and the yaw aggravates roll. This type of 

Instability. Wo call particular attention of the render to the 
fact that it is the predominance of stability in yaw over 
stability in roll that causes the trouble, and that increase of 
stability in yaw by increasing the size of the fin will aggra- 
vate the spiral instability. The only remedy is to increase 
the stability in roll, by the addition of dihedral or a vertical 
keel over the center of gravity. The spiral instability vanishes 
when the stability in roll generates a restoring rolling moment 
quicker than the yaw ( first effect ) generates an upsetting 
rolling moment in response to the side slip. 

Sketch C shows the model made unstable in yaw by the 
addition of a large fin surface forward of the center of gravi- 
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might 

_ l, which immediately _ 

v bank in the direction of the turn, as well as to lose 
its forward velocity, with the result that a typical tail spin 
developes. This case is known as Spin Instability. The 
intermediate case between B and C is obtained by fitting largi* 
fins fore and aft, so as to obtain fair stability in roll and 
moderate instability in yaw. If such a model is yawed by 
some accidental disturbance, soy to the left, its stability in 
roll, will make it roll to the left while instability in yaw will 
increase the yaw in the same direction. This results in a 
rather sharp turn, the model overbanks and begins to side 
slip to the left, which reverses the direction of moments and 
starts yaw and roll to the right. In a short time the model 
regains its position on an even keel again, but is still yawing 
to the right, what results is a repetition of tlie cycle in the 
opposite direction. The model displays in flight severe roll- 
ing and yawing oscillations, usually increasing in amplitude. 



hows the model made stable in roll by dihedral 

of the - wings and in yaw by the addition of vertical empen- 
nage, the stability in roll predominating over the stability 
in yaw. This model rights itself and assumes a glide on a 
straight line, no matter in what attitude it is thrown into 
the air. If launched from some height with wings in vertical 
position and fuselage horizontal, it immediately begins to 
roll to gain horizontal position of the wings, yawing at the 
same time head in the direction of motion. A glide on a 
straight line is invariably resumed, but the direction of 
original n ' * * ' ’ 


The stable 


model. 




The dis- 
turbance in the direction of travel results essentially from 
the stability in yaw, and will be least when tlie airplane is 
neutral in this respect, i.e. when any disturbance, in roll is 
corrected by the stability in roll alone, without affecting the 
yaw. 

In closing this chapter we will emphasize that lnsuthcimi 
• vertical empennage results in spin instability in the case of 
airplanes neutral in roll, and in unstable oscillations in the 
case of airplanes stable in roll. A certain area of the verticil 
empennage will produce a stable model or airplane, while • 
further increase of the empennage area results in Spiral In- 
stability. If the stability in roll is low, the allowable vam- 
tion of empennage area is extremely small, and slight d 
of it may result in spin or spiral instability. " “ 

in roll is fhereased, the airplane becomes muen less sen 
to the variation of empennage area, and large change 
be made without danger of producing lateral instabilit 
(To be continued) 
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How the War Department Retards Flying 

The War Department in asking further appropriations 
for aviation claims that it is fostering commercial aviation. 
Recently. drastic orders have been issued regarding the use 
of government flying field facilities by private arcraft. It 
should he remembered that protests have recently been made 
regard ii!. - the competition of the government with private ails 
craft I-, -rations and it is possble that these regulations are 
one oi ' • results of these objections. The War Department 
follows. 

“It i- the policy of the War Department that owners of 
private aircraft should not be permitted to use any active 
Govern -lit airdrome as a base. The use of such airdrome 
by opi" tors of private aircraft may, however, be permitted, 
in the discretion of the commanding officer of the station, 
upon < edition that the aircraft is not operated for profit, 
that it . ■ housed in privately owned hangars not located on 
Govern! -nt property, and that assistance will not be required 
from 1 ' personnel of the station as to maintenance, repair, 

“In the case of Government-owned airdromes announced 
from time to time as being on an inactive status, operators of 
private mid commercial aircraft may be permitted, when air- 
drome facilities are available, to use such facilities, subject 
howevc in each case to the approval of the War Department 
and ui-h r such regulations as are now or may hereafter be 

“With regard to airdromes leased by the Government, 
owners of private and commercial aircraft may obtain permits 
from the lessor to use the facilities at such airdromes under 
the rules and regulations that apply to the use of the air- 
dromes hv Army organizations. In all cases, however, this 
permit must have the approval of the War Department 


Bond Required 



damage 


rsons before obtaining permission to use airdrome 
s contemplated in paragraph 1, 2 and 3 above, must 
bond for $5,000 to protect the Government against 
property. 


[“Nothing herein contained shall be construed so as to deny 
privately owned aircraft tbe privilege of landing on Govern- 
ment landing fields in emergencies endangering life or 


“Owners and operators of aircraft making use of facilities 
at Govcrmnent stations under the foregoing authority (pars. 
1, 2, 3 , and 5) do so at their own risk and, in addition to 
cmuplying with existing regulations of the War Department, 
will he advised of and required to conform to all local rules 


The DeHaviland Moth 

The latest production of the DeHaviland Aircraft Co. of 
England is the Moth (DH60) private plane. This machine 
is a normal tractor biplane, closely resembling in general 
outline, the DH9 of the same designer. It is intended to 
used for training and private use and is powered with the 
60 lip. Cirrus engine described on page 353 of the March 
30 issue. Pilot and one passenger are accommodated in two 
cockpits, both of which are fitted with controls. The joy- 
stick in the front cockpit can be removed and an aluminum 
cover is provided to fill in the resulting gap in the floor. 

This machine is not a light plane in the true sense of tlie 
it is designed to be used as the advocates of the light 
tulate; that is, for training, for flying club equij>- 
for private use. While the same performance will 
some day be achieved with a true light plane engine this 
plane is available today and should find ready welcome. 

The cellule is a single bay biplane with no sweepback and 
a half degree dihedral angh ' " 
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when folded that of the tailplane. A false, metal strut is 
provided to support the inner leading edge. It is claimed 
that the wings can be folded back or rigged for flight by 
one man in three minutes. The empennage is quite conven- 
tional. Ailerons are fitted to the lower wing only. 

The engine is mounted directly oti the top longerons which 
are strengthened at this point for that purpose- The carbu- 
retor projects outside the cowling giving security against fire, 
A metal shield prevents undue cooling of tlie carbureter. 
The fuel tank is in the form of a thickened wing section 
and forms the center section. It holds 18 gal. and is divided 
into two portions, a main and a reserve. This gives the 
machine an endurance at cruising speed of 3>/ 2 hr. A hand 
starter is provided in the rear cockpit. 
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AIRPORTS AND AIRWAYS 


By Ralph Low 

Field, sailed on the Olympic last week for a three months’ 
vacation in Europe. During the absence of Hoffman, Capt. 
Frank H. Pritchard, Dayton officer, will be in command. 

Lieut. Wright Vermilyea, in charge of construction on the 
new Lunken Field, located in the river bottom near Cin- 
cinnati, is rushing work on the new government field so that 
the opening will be made in the early fall. $43,000 is being 
spent on the new field in construction work, hangars and 




The first forced landing 
made April 19 by Lieut. Dudley Miller Outcalt and Capt. 
John Pattison. While flying over the Ohio River, at an alti- 
tude of 500 ft., the engine went dead. Outcalt, piloting the 
ship, had to choose between landing in thick brush near the 
river, or the water. He chose the latter and suffered no 
mishap. A motor boat towed the plane to shore where it was 
disassembled and carried to Grisard Field. 

Air mail service between Cincinnati and Cleveland probably 
will be innovated this summer. Hugh Watson, crack com- 
mercial flier, conferred with Postmaster Arthur L. Behymer 
last week and the latter expressed himself in favor of night 
service between the two cities. Watson is making efforts to 
have the cities between Cincinnati and Cleveland erect beacon 
lights to guide him, in the event his bid is accepted. 

Seven new passenger ships, built especially for passenger 
service, are being assembled by the Watson Airport Co. for 
inter-city flights. Hugh Watson, president of the airport 
company, plans on excellent service between Cincinnati and 
distant cities, to start immediately after the planes have been 

The Pavoy Flying Co. will conduct an instruction school 
this year, according to Wendell Pavey, Cincinnati Ford dealer, 
who is in charge of the field. Pavey says that in addition to 
passenger pleasure flying, he is going to have an instruction 
school as well as regular air advertising service. 

Detroit, Mich. 

By Virgil Simmon, 

The “Maiden Dearborn,” the second Air-Pullman turned out 
by the Stout Metal Airplane Co., is now making a daily 
round trip between Detroit and Chicago, carrying Ford freight 
and mail. This ship does not have the dual Dcp control, as 
the "Maiden Detroit” had, but is equipped with a single pilot’s 
seat, with a single set of controls, placed immediately behind 
the engine. 

Detroit realtors are finding that the consistent use of air- 
craft in their business is productive of a very high factor of 
success. The Burns Fliers, who have moved here from Fen- 
ton, Mich., are operating from the Seven Mile and Southfield 
Road aviation fields, and are using many different types of 

airplanes in this work. 

Eddie Stinson has secured the former Michigan Fliers 
Field, on Southfield Road, for the season and plans to use 
his Junkers, Liberty 6 Standards, and JN's for inter-city 
transport, short flights and student instruction. 

A large class of students has been enrolled both by Over- 
cashier and the Wolverine Fliers, the former is operating 
from his Monier Road Field and adjacent fields, the latter 
from the large John R and 16 Mile Field. 

While it is true there has been a tremendous decrease in 
aerial activities, extending over a period of about two years, 

at Packard Field, this year should see a decided 

phases of commercial flying, at this 

It has been the writer’s privilege to secure the Eastwood 
Field and all improvements and flying equipment from John 
Salter, owner of the property, and R. L. Francis, president, 


Central Oil Co., who operated the field, c 

season. It is planned to put a ni — *- * 

the Grisard ships on this field at an early d 
week-end demand for flights. 

The John R and 16 Mile Road Field, c< 
has been leased by the Simmons-Taylor ’ 
season. It is planned to have an “A vial 

soon, with open house to everybody, especially tl 

by air, and with the kind assistance of the First Pursuit 
Group, it is hoped to provide an occasion that will 1 as long 
and comparatively well remembered as the 1920, Naval Air 
Station, San Diego, Hallowe’en Party has been. 
Philadelphia, Pa. 

which ^Capt. Victor Dallin, a Philadelphia 


rtion Day” at thiTfid 
recially those v ho con 


antageously situated 


Kendrick at the City E 
and felicitation and wishes for the success of the Si-squioen- 
tennial celebration and was signed by Mayor James M Curley 
of Boston. Captain Dallin, owing to the absence of a flying 
field in this city, landed at the Pine Valley Field in New 
Jersey below Camden, and came to the city at night A i»ril 14. 
Mayor Kendrick received him at 1 :30 p. m. April 1 5. 

In a New Swallow, Captain Dallin made the flight from the 
Boston municipal airport in 3 hr. 15 min. He received the 
message from Mayor Curley in front of the Boston municipal 
building and hastened by auto to the airport, stalling his 
flight at 3 p. m. 

The message from Mayor Curley to Mayor Kendrick read: 

To The Mayor of Philadelphia, Pennsylvania 

From The Mayor of Boston, Massachusetts 

Patriots Day, 1925 

On this, the 150th anniversary °f the Battle of Concord and 
Lexington and the initiation of the historic events that led to 
the establishment of American Independence and the organi- 
zation of the United States, on behalf of the City of Boston, 
intimately associated with the days and deeds of that glorious 
epoch, I send you greetings and the sincere wish that the 
contemplated celebration of the 150th anniversary of the 
Declaration of Independence, in the year 1926, by the City 
of Philadelphia, where the immortal document was prepared 
and promulgated, may be marked by the success, acclaim and 
honor its significance and importance demand. 

The City of Boston holds out the hand of fellowship to 
the City of Philadelphia, with the assurance that it is still 
as one with tire City of the Declaration on all that makes 
for the glory and honor of the Republic, the integrity and 
security of the Nation and the peace, prosperity, contentment 
and happiness of the American people. 

James M. Ccrlkt 

Monmouth, III. 

The Air Mail field at Monmouth u 
The first ship was flown there from 
Smith, the superintendent. This wi 

Pigeon and it arrived late in the at , — - 

.is expected that the Aerial Mercury and the Elias Ml will 
arrive at the field shortly. It is reported that these machines 
and any others that the Post Office Department may accept 
will be put through their final testa here. 

Prof. E. P. Warner of M.I.T. has visited the field several 
times and he is expected to be a frequent visitor during toe 
summer. Frank Burnside, Air Mail test pilot, had the Came 
Pigeon up for an hour on April 28 to familiarize himse lf wi th 
the machine. On the twenty-ninth he flew it to Maywood 
Field, Chicago, for the first cross-country test. George J. 
Wurtz of the Curtiss company is also at the field assisting in 


Chicago by Harry G. 
i the Curtiss Carrier 
of April 



New Haven, Conn. 

A new concern has been incorporated under the name of 
the New Haven Air Terminal. The property secured is that 
of Mary W. Allen and extends from Woodward avenue to 
the harbor front. 

The purpose of the company is to develop the property into 
a modern aviation field and seaplane base to meet the de- 
mands of the commercial air activities that have started to 
grow in this country. 

Tliis spot is an ideal one for the commercial machine, as 
it is within fifteen minutes of the heart of the city. It affords 
an unobstructed approach in every direction for both land 
and water machines and there is plenty of room for its ex- 
pansion when the need arises. 

The spot secured is an ideal one for New Haven. It affords 
space for both seaplanes and land planes. The company is 
composed of local men who have a good knowledge of avi- 
ation. They will develop things at a moderate pace and with 
the idea of giving the New Haven people the best aviation 
service possible. 

The seaplane base will be developed first after which work 
will start on the field. On March 25 the workmen started 
erecting on the shore front a modern seaplane hangar from 
which will extend into the water a large wooden runway. 
Gasoline and oil tanks have already been installed. Orders 
have been placed for one large passenger flying boat, and 
one small express boat, one school and one photographic ma- 
chine. These will be put into service for passenger and ex- 
po - work to all points. If there is enough demand passenger 
machines on schedules will run between New Haven and other 
rific-. An aviation school will be conducted with J. Tweed 
as instructor. An aerial mapping and photographing service 
will he available to anyone needing this type of work. 
Pa-cagoula, Miss. 

By J D. Crane 

There is a very good landing field at Pascagoula. Although 
tlicr, are no hangars or accommodations, the field is only 
a*" 'I' three quarters of a mile from the city square. Good 
Gull nr Standard gas can be obtained at the field by tde- 
phn.iing. The field is owned by the county and can be used 
by nyone who wishes to do so. 

1 “ Navy training school at Pensacola, Fla., uses the field 
qir often and several private planes have found it a very 
con- enient stopping place. 


Deruluft Statistics 

The Deruluft (Deutsch-Russisclie Luftverkers Gie.) has 
been operating the line Konigsberg-Kovno-Smolensk-Moscow 
for the last three years. The following table gives the main 
data on this airway: 



Many of the passengers on this airway fly regularly and 
they are nicknamed “Luftonkel" (Air-uncle). Some are re- 
ported to have made from thirty to sixty trips. The principal 
business of this line is carrying the couriers and mail of the 
Soviet and, is in consequence, subsidized. However, the aver- 
age load per trip in 1924 was 1.84 passengers, 18.4 lb. of mail 
and 253 lb. of freight and average trip, 728 mi., roughly the 
distance from New York to Chicago. 

Essington, Pa. 

Pilot Jack H. Tweed of New Haven has purchased two 
new MF boats from the Essington School of Aviation. Henry 
Schiebel of New York also bought a new boat for his use at 
Mt. Vernon, N. Y. The Cleveland Aeroplane Co. bought two 
of the 39B seaplanes for their school. Arthur Brock of 
Philadelphia bought a 39B to use in connection with his other 
planes for aerial mapping. 

Several students are due for training and the demand for 
planes has been greater this year than ever before. 

Danish Air Services Consolidated 

The Danish Government has arranged a merger of the two 
air transport companies of that country, the E 'snake 
Luftfartselskab A. S., and a new company recently formed 
with the aid of German airplane manufacturing imprests 
reports Commercial Attache H. Sorensen, Copenhagen. The 
consolidated company is to be known as the Danske 
Luftfartselskab, with a capital of 500,000 crowns ($90,000 
at rate of April 1). The company will receive a four years* 
State subvention of 250,000 crowns ($45,000). As a result 
of the consolidation, it is expected that a definite pregram 
for contact with other Scandinavian and European air lines 
will be realized. 
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Ni'cHOLa's-BEASLEY AIRPLANE CO.^ Complete In- 

Wriu, * tor fo!J ,, particiiJarn. OU MARShSiLL.^ShSSOIIRI^* 0 B ‘** k 

^ ^^THE^RYAN SCHOOL OF AVIATION^ diego 
‘‘.“'h" 1 * w ‘" ^ *"* n ’"■p 1 ”*"'" 1 ' ■" oat 

MISSOURI 

LEARN TO FLY 

ROBERTSON AIRCRAFT CORPORATION 

CALIFORNIA 

VARNEY FLYING SCHOOL 

SAN MATEO SAN FRANCISCO 

CURTISS EXHIBITION COMPANY. GARDEN CITT, N. |. 

ILLINOIS 

HE^H^AIRPLAP^COMPANY, Inc. 

Airplane Supplies Flying School 

2856 Broadway Chicago 

A " tK THE SCHOOL OF AVIATION 

,0r cT‘!!-n. ’;' W ° p * anBa at your norvioe. Airplane., and 
THE SCHOOL OF SQUARE DEALINO. 

LOOMIS AIRCRAFT, ig Columbia Ave.. Binahamton. > y. 

Illinois PARTRIDGE, Inc. 

Aeronautical Instruction 
Aero a»k of Illinois Moil Addrass- 

Field. Chicago. III. Wriu Boolut 430 S. Michigan Are. 

PLYING P BO»T^CHOoi CTON c LONG^ISI. A N D 

Cartiss Metropolitan Airplnne Co, Inc. 


DAYTON, OHIO 

JOHNSON AIRPLANE A SUPPLY CO. 

ILLINOIS MnvWEST AIRWAYS CORP. 

o 1 JMONMOUTH, ILL. 

ESSINGTON SCHOOL OF AVIATION 

FLYING BOATS, SEAPLANES, AND SPARES 

ESSINGTON (just went ol Philadelphia). PA. 

ILLINOIS CAMPBELL AIRPLANE CO. 

PENNSYLVANIA 

CAN YOU FLY 

O^AT°LA°KEyA;RWA?SJ^^‘°^^ 

KANSAS AVIATION ENGINEERING CO. 

LIGHT PLANES 

Circular Free LAWRENCE. KANSAS 

PITCAIRN AVIATION FLYING 

* THE SKYSYNE CORPORATION 

NIGHT A DAY AERIAL ADVERTISING 

Til Keyw? E Bldg P«esn AIRDROME 

TEXAS Y ear-round Flying 

SAN ANTONIO AVIATION & MOTOR SCHOOL 
ArRPLANES, 'i^G* l Nrrs?^^itTe.™suppL^s?"aHOPS. marl 
O nto 60S Navarr * n sirtSl” mI ' * lpn ” nl ' ^ n T A °“ 0 „i„ Texae 



u,CB,OAX BURNS-FLYERS 

SCHOOL OP COMMERCIAL AVIATION 
2002 Real Estate Exchange Bldg. Detroit. Mich. 

m FLTINO FIELD ON SOUTHFIELD RD. 

Pacific -Northwe,! Aviation Co. ^ Walla Walla. Washington 

mIOBIOAN 

J. V Piersol P. St W. AIR SERVICE CO. E. C. Wearer 
PASSENGER AND EXPRESS SERVICE 
Flying Instruction Aerial Photapraphp 

P. O. Box 758 - Kalamazoo, Mich. 

WEST VIRGINIA SHANK McMULLEN AIRWAYS, Inc. 

flying service ** including photography, * advertising, ealnl lion, 
passenger and fast cross-country transportation. 
HUNTINGTON WEST VIRGINIA 
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Our interest in the final disposition of the 
original Wright airplane is more personal than is 
usual in aeronautical affairs. It is an interesting 
story, in the light of recent public announcements 
concerning the final disposition of the machine. 
Back in 1916, when the new buildings of the 
Mass. Inst, of Technology were ready to be dedi- 
cated. it was planned to have an exhibition of 
scientific relics and trophies. It fell to our lot to 
have charge of the aeronautical collection. Of 
course, the first thought was to get the first airplane 
:hat ever flew — for once avoiding technicalities of 
expression. To our great surprise we learned that 
this priceless aeronautical treasure was not even in 
such condition that it could be assembled, that it 
was packed in boxes that had gone through the 
Dayton Flood, and that the machine had never 
been assembled since the early experiments. Mr. 
Wright thought that while it would be possible to 
assemble it in some sort of condition it would take 
months. Some of the parts would have to be 
replaced and some of the fabric renewed. Even 
the Aero Club of America, to whom .'Mr. Wright 
had loaned parts of the original engine, had been 
so careless as to permit them to become lost. The 
exhibition of the first airplane that man ever flew 
seemed hopeless. 


Knowing that the well known pioneer balloonist. 
Roy Knabenshue knew the situation in Dayton 
better than any one else, his cooperation was se- 
cured and after a few long distance telephone 
pleadings, Mr. Wright consented to make the 
attempt to assemble the original machine. As soon 
as his first fear of the time element was overcome, 
the task became a labor of love and soon the good 
news came that the machine was found to be in 
better shape than had been expected. It was ex- 
hibited for the first time publicly at the dedication 
of the new M.I.T. in Cambridge. Mass. Since 
then it has been shown several times in public, 
notably at the Dayton Races last year where a 
special building was erected to let the crowds see 
it. At . other times it has been stored in Mr. 
Wright's laboratory, always in danger of destruc- 
tion should any unusual fire or flood occur. But 
at least the machine was put in such condition ten 
years ago that it will always be available as one 
of the great scientific relics of the world. 


News Letter 


While reminiscing, another event in connection 
with the above exhibition may be mentioned with 
interesting memories. A dinner was given in Bos- 
ton in honor of Mr. Wright to a few aeronautical 
visitors to the Dedication. Mr. Wright was 
honored by the presence of Alexander Graham 
Bell, Mr. Means, the editor of the first aeronau- 
tical paper in this country. Admiral Capps. Alan 
R. Hawley, president of the Aero Club of 
America, Glenn Martin. Oscar Brindley and 
several others who have made aviation history. 
For over two hours Mr. Wright and his friends 
talked of the early days of the airplane. From 
Mr. Means's paper. Mr. Wright said that he and 
his brother had received some of their first aero- 
nautical data. He paid Mr. Bell the compliment 
of being the first man of scientific distinction in 
this country to publicly acknowledge his belief in 
the work of the Wright Brothers. It was recalled 
that the Wrights offered to turn over all interest in 
their patents to the public, if the Aero Club would 
raise $100,000 for the purpose. At that time the 
club had on its rolls a score of men who could 
have donated this sum without any deprivation but 
only a small sum was forthcoming and much of 
that was subscribed by Octave Chanute. another 
aeronautical pioneer. There have been few aero- 
nautical gatherings where so much real aviation 
history has been talked over by the men who have 
made it. 


It is interesting to note in connection with the 
splendid performance of the PN9 and the 
Packard engine that the duration record for sea- 
planes was doubled. The development of this 
seaplane has been made at the Naval Aircraft 
Factory in Philadelphia. It is the lineal descen- 
dent of the F5L. To the Packard Company 
should go the greatest credit as endurance records 
depend almost wholly on the engine performance. 
All eyes will now turn to the Pacific Coast and 
await with the keenest interest the start of the 
great attempt to fly from California to Hawaii. 
Without doubt, this flight, if successful, will be 
the greatest ever made, outshining even the Around 
the World trip.— L.D.G. 
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WANTED: 

:al Pontoons, either duralumin or steel. 
d — R eed or other metal propeller for Liberty motor. 
T — Duralumin in tubes and in sheets. 

YACKEY AIRCRAFT COMPANY 

810-818 DespUines Avenue 
Forest Paik. Illinois (Suburb of Chicago) 


-PETREL MODEL FIVE— 




i Clou 


r at Lendplane u — avw — 

Air Cooled or Water Cooled Motors 
Details on Models Four & Floe gladly furnished on request 

HUFF DALAND AERO CORPORATION 

OGDENSBUBG, N. Y. 


Three-place aU-metal 0X5 motored airplane of new 
design, thoroughly tested and priced right, having a 
factor of safety sufficient to carry a Liberty motor. 0X5 
supplies. OXX6 motors and parts. Send for list. 


Curtiss Airplanes, Motors and Parts 

Yon will find that our goods 
are reliable and our prices right 

G. S. IRELAND, CURTISS FLYING FIELD 
GARDEN CITY, N. Y. 


MONUMENTAL AIRCRAFT CO. 

30 N. CALVERT ST. BALTIMORE. Ml 

JN and CANUCK PLANES and PARTS 
0X5. OXX6. and OTHER MOTORS and SPARES 


WALLACE AERO CO.. Bettcndorl. 


EDWARD P. WARNER 

Consultant in Aeronautical Engineering 
Commercial Operation of Aircraft. 
Mass. Institute of Technology 
Cambridge. Mass. 


Special Prices On New Airplane Instruments 


Del 


raft Engine Design and Developm . 

GLENN D. ANGLE 

Consulting Engineer 
5-151 General Motors Building, 


Michig, 


NEW AND USED PLANE BARGAINS 

PARTRIDGE, INC. 


Exceptional Quality in 
material, workmanship 
and design. 

THE G & 0 
MANUFACTURING CO. 
NEW HAVEN CONN. 


LIBERTY MOTOR OWNERS 


HISPANO PROPELLERS IN STOCK 

HAMILTON AERO MANUFACTURING CO. 

60 KEEFE AVE. MILWAUKEE. VIS- 
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AIRCRAFT SERVICE DIRECTORY 

CONTINUED 



CLASSIFIED ADVERTISING 


V ANTED TO BUY Jen 
' xtra 0X5 motor. Di 


ie with 0X6 motor, dual control, 
ents. CASH — must be cheap, 
c Reeves, 195-9th St, Wellsburg, 


'"U SALE: One Ilisso Standard motor, 180 H.P. Brand 
■ two weeks ago. One M.F. flying boat, less motor, in very 
d -'“‘l*. also one 150 H.P. Hisso motor, all located at 
nlord, Conn, aviation field. Will consider car in trade. 
* Borrows, Glastonbury, Conn. 

’"ii SALE— Nienport 28-C1 Scout Brand new. Late 
II I Must dispose of at once. $400 cash. Fred Lehmann. 
.-arn to ga Ave., Downers Grove, 111. Phone 223. 


Fill! SALE: Hisi 


'w. Lee Templeton, 407 1 


FOR SALE : Curtiss JN4D. Guranteed new throughou 
Bm ,: new 0X5 motor $750. Delivery New York I 


Write for HASKEUTE miscellaneous aircraft slock list. 

HASKELITE MANUFACTURING CORPORATION 

■ 33 WEST WASHINGTON STREET. CHICAGO. ILLINOIS 


DECATUR AIRCRAFT COMPANY 

DECATUR, ILLS. 

Flying Instruction - Complete Course $250.00 
New and used ships for sale. Full line of 
motor and aircraft parts. Prompt shipment 
Reasonable prices. Satisfaction guaranteed. 


NEW YORK UNIVERSITY 




New York University, 


PILOTS : Largest commercial aviation field in Cleveland or 
vicinity will be ready to fly from by tile last of this month 
and has exceptional opportunity for several pilots owning 
their own ships. Please state experience, kind of ship, kind 
of motor and condition. Box 345, AVIATION. 

If you want to establish yourselves 
pany which lias more work than they 

about yourselves and ship. Box 340, AVIATION. 

FOR SALE : Propellers for 80 LeRlione, 130 Clergct, 
Hisso, pushers and tractors, OX and OXX, M.F. spares, 
covered, also uncovered, 39-B wings and control wires. All 
material new. Want 39-B fuselage. Essington School of 
Aviation, Essington, Pa. 

FOR SALE: 180 H.P. Mercedes Standard, has excellent 
performance, quick take-off, plenty of speed and good control. 
Practically new. Immediate delivery. Pictures and full 
specifications on request. Price $1,000. Would consider 
trade for Waco in good condition or new OX5 Standard. 
Send full particulars, also photo. Lyle Hostettcr, Frankliord, 


Mo. 

FOR SALE: 1 M.F. boat with 180 li. p. Hisso. Now- 
in storage. First class condition, just revnrnishcd Never 
crashed. Price $1,500. H. H. Tnilman, 0 Marshall Ave.. 
Ridgewood, N. J. 

FOR SALE : Three place DHG, $750.00. OX5 motored. 
Condition good. Ready to fly awav. Easy and safe to flv 
Plenty of spares. Roosevelt Aero ‘Service, Westbury, lx>ng 

FOR SALE: 190 H. P. Renault Standard. A-l condition 
set-up, ready to fly. Performance will surprise you. Never 
Has only been ont one year. A bar- 
■ :* ’".P.I., 407 E. Douglas Ave., 
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Higk, Speed, Continuance, Load 

RADIATORS I AMBIT N 


Have all "W" o r 1 d s R, e c o r d 5 

Radiators in working 


Etak 


LAMBLIN, 36. v i 


NEUILLY-SUR-SEINE (France) 


SHOCK ABSORBER CORD 




AEROPLANE MOTORS 



DOPES 


TITANINE, 1 


liv 



Loening Aeronautical Engineering Corporation 


i East River, New York City 


ORIGINATORS OF AIRPLANES OF ADVANCED DESIGN 


ir s -£ Navy: 
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WACO 

Real performance in a three place ship 
with a stock OX-S motor 

Highest Speed 
Highest Cruising Speed 
Lowest Landing Speed 
Best Speed Range 
Quickest Take Off 
Highest Angle of Climb 
Lowest in Price 


Steel Fuselage 
Steel Empennage 
Oleo Type Landing Gear 
Thirty Seven Gallon Fuel Tank 
Free Air Radiator 

Do you want the booklet? 

THE ADVANCE AIRCRAFT COMPANY 

TROY, OHIO 


| 

I 


AIRCRAFT DEVELOPMENT CORPORATION 

Pioneers in Metalclad Airships 


DESIGNERS AND BUILDERS 


MOORING TOWERS for 


ihip Mooring Towc 


i to United States Gove- 




The weekly issue of AVIATION that you miss, 


because you are not a regular subsc 
you could have used with profit. 

If you are a Service or civilian flier 
weekly issue it publishes more servic 
important, it is NEWS when it ap[ 
AVIATION is written and edited 

technical developments. 


briber, may contain the article, news story, picture or advertisement which 

r AVIATION is an indispensable adjunct to your calling, because in each 
ce and commercial flying news than appears in any monthly: and, more 
pears in AVIATION. 

by a staff trained to the aeronautical viewpoint for the man who is def- 
fiautics. It presents fully and accurately each week the latest news and 


Descriptions, photographs and drawings of the latest aircraft appear first in AVIATION and frequently in no 
other magazine. 

For less than eight cents a week for U. S. Subscription — Four Dollars a year — you will receive 52 issues of 
the only American weekly aircraft publication and the recognied trade authority. 


A LIMITED SPECIAL OFFER: 

Pin a Two Dollar Bill to the coupon and we will enter your trial order for the next 26 issc 



AVIATION — 225 4th Avenue, New York. 

Send me the next 26 issues of AVIATION. Two Dollars to cover is enclosed. 
(Canada $2.50: Foreign $3.00) 
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SIKORSKY 



| R ESIGNING and construction 
of all metal twin motored 
airplanes guaranteed to fly with 
normal load on one motor. 


I Type S 29 — Power plant, 2 Liberty 
400, H.P. Speed, 110 miles an hour. 
Normal pay load, 3,000 lbs. for 600 mile 
cruise. Equipment, 16 seats (including 
pilot and mechanic) or sleeping acommo- 
dations for 8, buffet, lavatory, etc. 


II 


Type S 30 — Power plant, two 200 
H. P. motors. Speed 100 miles an hour. 
Normal pay load, 1,500 lbs. for 500 mile 
cruise. Equipment, seats for 8 passengers 
(including pilot), buffet, lavatory, etc. 


Ill 


Also single motored airplanes and 
highly efficient wings for existing makes, 


SIKORSKY AERO 
ENGINEERING 
CORPORATION 



Queer Cargoes 


O N the floor of the Glenn L. Martin 
Plant there stands a small flyer which 
attracts very little attention among the 
bigger and more powerful Bombers. 

The moment it comes in from a flight it 
is inspected, tuned-up, refueled, and put 
in perfect condition for instant emergency. 

Its cargoes are unique — a big manufac- 
turer suddenly finds himself short on a 
certain shipment of bolts or stampings, or 
needs parts for a broken air compressor — 
can we bring a supply at once from a city 
500 miles away? — we can, and do. 

Chicago’s greatest newspaper wants a 
photograph in a tearing hurry ; — out goes 
the little plane, with a single slip of card- 
board for freight. 

For more than a year this little Martin 
Plane has maintained an unblemished 
record for service. Speedy — Reliable — 
and as safe as a church. 

THE GLENN L. MARTIN COMPANY 

CLEVELAND, OHIO 


250 West 57th Street New York, N. Y. 


Builders of Quality Aircraft since 1909 


When Writing to Advert 
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WRIGHT J-4 AIR-COOLED 
AERONAUTICAL ENGINE 


T HE only reason that air-cooled 
aeronautical engines have not 
heretofore been generally used 
in flying craft is because water- 
cooled engines were more high- 
ly developed. 

The Wright Aeronautical 
Corporation has spent the past 
two years in intensive laboratory 
and engineering tests perfecting 
the present Wright “Whirl- 
wind” series which is typified 
in the present Wright J-4 
model. 


Many governmental as well 
as commercial aeronautical en- 
gineers thoughout the world 
have followed intently each step 
in the development of air-cooled 
motors, and they now realize 
that all the many advantages of 
an air-cooled aeronautical 
power plant may be obtained 
in the Wright J-4,- 200 H. P. 

Bulletin No. 8 fully describ- 
ing the Wright J-4 engine, to- 
gether with specifications etc. 
will be mailed upon request. 


WRIGHT AERONAUTICAL CORPORATION 
Paterson, New Jersey, U. S. A. 


Saves weight in power plant and plane. 

(fives higher performance. 

Free from radiation troubles. 

Best for flying in extremely hot or cold weather. 
Decreased upkeep and handling expense. 


Increased flying time. 

Decreased cost and weight of spare parts 
Starts quickly in cold weather. 

Less vulnerable to attack. 

Decreased first cost. 


WRIGHT J-4* S ARE JUST AS DEPENDABLE AS THE FAMOUS WRIGHT E-4 


'W'K.ICHHIT 




